Purpose: To compare perioperative and postoperative outcomes of the first and following 50 cases of transcanalicular laser dacryocystorhinostomy performed by a surgeon team. Methods: Results of 124 eyes of 115 patients who had a diagnosis of distal obstruction of the lacrimal drainage system and underwent transcanalicular laser dacryocystorhinostomy procedures were retrospectively detected. Initial 50 eyes were considered as group 1; 74 following eyes were accepted as group 2. Groups were compared regarding age, gender, total surgical time, time for creation of osteotomy, pain score, bleeding score, anatomic and functional success rates. Results: The average total surgical time was 43.2 ± 6.0 minutes (range: 31 to 65 minutes) in group 1, and 30.0 ± 6.4 minutes (range: 21 to 57 minutes) in group 2 (p < 0.001). Laser osteotomy creation required 25.0 ± 4.2 minutes (range: 14 to 34 minutes) in group 1, and 14.6 ± 3.6 months (range: 9 to 28 minutes) (p < 0.001). Intraoperative pain and bleeding scores were significantly better in group 2 (p < 0.001 and p < 0.001 respectively). Success rate was 54.0% in group 1, and 85.1% in group 2 (p < 0.001). Conclusion: The results of current study clearly showed that increased experience of a surgeon results with improvement of better surgical outcomes. Initial studies about a novel technique should make clear if the study cases are the beginning cases of the authors.
Introduction
Nasolacrimal duct obstruction (NLDO) with symptomatic epiphora is a common disorder that presents to the ophthalmologists. Dacryocystorhinostomy (DCR) is the definitive treatment, in which the patency of the blocked lacrimal outflow system is reestablished with the creation of a fistula for direct communication of the nasolacrimal sac and the nasal cavity.
In treatment of patients with primary acquired NLDO, external DCR is accepted as gold standard. Dacryocystorhinostomy was first described by Toti in 1904 as an external approach to the sac through a skin incision in the medial canthus, and there is a wide experience with external DCR throughout of the world. For treatment of these patients, alternative techniques to external DCR have been applied such as balloon catheter dilatation, endonasal DCR and transcanalicular laser DCR (TLDCR).
In 1990, Massaro et al. introduced endonasal laser DCR using a high-energy argon laser device [1] . Transcanalicular laser dacryocystorhinostomy was first introduced by Levin et al. using cadavers in 1992 [2] . A range of success rates have been reported for TLDCR, and although several have reported comparable results with external and endonasal DCR, the success rates have been tended to be lower in TLDCR when compared with external and endonasal DCR for TLDCR [3] - [12] . However, TLDCR is a relatively novel technique and most of the studies about this technique have reported the initial experiences. As with all novel techniques, a learning curve is suggested with one group of noting improvement in success rates from 50% in the first 38 cases to 79% in the last 38 cases [7] .
The aim of this study was to compare perioperative and postoperative outcomes of the initial and following cases of endolaser DCR performed by a surgeon team.
Methods
A retrospective chart review was performed to the patients of an ophthalmologist (E.K) and an otorhinolaryngologist (B.U) at one secondary surgical center (Deniz Hospital, Izmir, Turkey) April 2011 and January 2014. The study center has an average admission of 100 patients per year with obstruction of the lacrimal drainage system. The study protocol was adhered to the tenets of the Declaration of Helsinki. During this time, 134 eyes of 125 patients who had a diagnosis of distal obstruction of the lacrimal drainage system underwent TLDCR procedures. Fifty-five eyes of 51 patients that were initial experiences of the surgeon team were considered as group 1, 79 eyes of 74 patients operated after initial cases were accepted as group 2.
The patients ophthalmic and nose examinations were done before surgery. The NLDO was diagnosed by nasolacrimal irrigation. Cases with the presence of intrasaccular adhesions, common canalicular stenosis, acute dacryocystitis, recurrent dacryostenosis, paediatric cases, canalicular stenosis, lacrimal sac neoplasms, dacryolithiasis, fistulous dacryostenosis, predominant bone deformities (posttraumatic or lacrimal sac fossa deformities) and additional intranasal abnormalities were excluded from the study. The patients with follow-up time shorter than 180 days were also excluded from the study. All operations were carried out by the transcanalicular diodelaser (Biolase, San Clemente. CA). All patients were operated under regional anesthesia. Thirty minutes before the surgical intervention, 10% xylocaineand adrenaline-absorbed cotton plugs were applicated into the nasal cavity. After the evacuation of the plugs, the patients underwent blockage of medial canthal and anterior ethmoid region. Adrenaline (1/100,000) added to lidocaine solution was injected intranasally to the middle turbinate, 1 cm anterior to the insertion point of the middle turbinate. Topical ophthalmic anesthesia was achieved by 0.5% proparacaine hydrochloride. The inferior and superior puncta were dilated, and a 600-Km laser fiber proceeded through the canaliculi up to the sac. A 4-mm 30-degree angled rigid nasal endoscope was introduced into the nasal cavity. The aiming beam was identified transmucosally. Under endoscopic guidance, continuous wave contact laser energy was used, and the lacrimal bone and the nasal mucosa were evaporated. By the forward and backward movements of the fiber optic, the osteotomy site was enlarged. After the withdrawal of the laser fiber, the operation site was irrigated with saline solution. Then, silicone tube was applicated, and the free ends of the tube were knotted within the nasal cavity.
After surgery the patient was allowed to return home and was instructed to use a nasal wash with physiological saline or with 3 percent hypertonic saline, oxymetazoline as nasal drops for 1 week, and eye drops containing dexamethasone, and moxifloxacin for 1 week.
Surgical time was measured from the beginning of the anesthetic procedure to the end of the intervention. Intraoperative bleeding was subjectively evaluated by the surgeon and classified as absent, no need for aspiration; mild, few aspirations; moderate, need to interrupt the procedure and reinforce vasoconstriction with cotton soaked in oxymetazoline; and severe, need to stop the procedure. Pain was evaluated intraoperatively by the surgeon who assigned a subjective score according to patient reactions during surgery: 1, absence of manifestations of pain; 2, manifestations of pain that did not interfere with the procedure; 3, need for reinforced local anesthesia.
Fistula permeability and absence of initial symptoms were evaluated 7, 30, 60, and 180 days after surgery. Success was defined by resolution of symptoms (epiphora or discharge) or by unobstructed lacrimal irrigation. Due to the moderately invasive nature of lacrimal irrigation, patients who were symptom-free were not routinely irrigated.
SPSS, statistical software, version 11.6 (SPSS, Inc., Chicago, IL, USA) was used for statistical analysis. Data were analyzed by analysis of Independent Samples "T" test, the categorical variables between the groups were analysed by using χ 2 test. P value of less than 0.05 was considered statistically significant.
Results
Five patients from group 1 and 5 patients from group 2 were excluded from the study because of missed follow-up. Thirty-nine (84.7%) of the 46 patients were female in group1, 57 patients (82.6%) were female in group 2. Mean age of group 1 was 59.9 ± 10.2 years (range: 26 to 81 years), mean age was 61.1 ± 7.9 (range: 29 to 76 years) in group 2. There was no difference between groups regarding gender and age (p = 0.444, p = 0.115, respectively). The average total surgical time was 43.2 ± 6.0 minutes (range: 31 to 65 minutes) in group 1, and 30.0 ± 6.4 minutes (range: 21 to 57 minutes) in group 2 (p < 0.001). Laser osteotomy creation required 25.0 ± 4.2 minutes (range: 14 to 34 minutes) in group 1, and 14.6 ± 3.6 minutes (range: 9 to 28 minutes) in group 2 (p < 0.001).
The intraoperative pain score was 1 for 6 eyes (12.0%), 2 for 18 eyes (36.0%), 3 for 26 eyes (52.0%) in group 1. Pain score was 1 for 26 eyes (35.1%), 2 for 38 eyes (51.3%), 3 for 10 eyes (13.6%) in group 2. Pain score was significantly better in group 2 (p < 0.001).
Intraoperative bleeding was absent in 7 eyes (14.0%), mild in 18 eyes (36.0%), and moderate in 25 eyes (50.0%) in group 1, intraoperative bleeding was absent in 21 eyes (28.3%), mild in 44 eyes (59.5%), moderate in 9 eyes (12.2%) in group 1, interruption of the procedure because of bleeding did not required in any eye. Intraoperative bleeding score was significantly better in group 2 (p < 0.001).
Twenty-three eyes were failed based on recurrent symptoms or reflux on nasolacrimal irrigation (54.0% success) in group 1, 11 eyes were failed (85.1% success) in group 2 (p < 0.001) ( Table 1) . 
Discussion
The history of DCR is well known and has been retold frequently. The exceptionally successful external approach has remained essentially unaltered since its inception, with the notable introduction of mucosal linings by Dupuy-Dutemps and Bourguet in 1912 and concurrent silicone intubation by Jones in 1962 [13] . There is little dispute that external DCR affords the greatest likelihood of resolving epiphora due to complete lacrimalduct obstruction when compared with endoscopic surgical approaches. Endonasal DCR has recently gained popularity because it avoids skin incision. Transcanalicular laser DCR represents an attempt to improve on endonasal lacrimal surgery by creating the ostium from the lacrimal side via intubation of the canaliculus with a fiber-optic laser [14] . Furthermore, TLDCR has been associated with less bleeding, a more controlled formation of the ostium, shorter operating time, and faster patient recovery. Success rates for TLDCR, however, are reported between 73% and 88% [3] - [12] [15]- [17] .
To date, the major drawback of TLDCR has been the inferiority of outcomes when compared with standard external DCR. Some methods for improving the success rates of TLDCR were performed by some authors. Good anatomical results and symptom resolution were demonstrated in 89% of eyes and 86% of patients following endocanalicular laser DCR with mucosal flap creation [18] . Another study performed multiple postoperative applications of MMC and concluded that MMC was safe and effective adjunctive modality after TLDCR with a success rate of 92.8% in primary acquired nasolacrimal duct obstruction [19] . Basmak et al. [20] have demonstrated improved outcomes in patients treated with TLDCR and partial anterior middle turbinectomy compared with those with TLDCR alone. In this study, anatomical success and functional success were improved from 76% to 94% and 71% to 88%, respectively, with the addition of middle turbinectomy.
Transcanalicular laser DCR is a very newly used method when compared with external or endonasal DCR. More recent studies report favorable results that are comparable with external DCR and endonasal DCR [15] - [17] [20]- [28] . We believe that most of the studies in the literature are the results of primary cases and the improvement of the success rates in more recent studies might be due to having more experience in this novel surgery. In our study, we compared the initial 50 eyes and following 74 eyes operated with TLDCR by same surgical team.
Postoperative surgical success rates were significantly better in following 74 eyes when compared with initial 50 eyes. Total surgical time and time for creation of osteotomy were significantly shorter in following 74 eyes. Pain and bleeding scores were also better in these cases when compared with initial 50 cases.
The main weakness of this study is its small sample size. The other limitation is short follow-up time. Such studies should extend follow-up until at least 2 years to account for the possibility of late failures. Larger sample size and longer follow-up time are needed to strengthen the value of further studies.
The results of current study clearly showed that increased experience of a surgeon results with improvement of better surgical outcomes. We believe that comparing the initial cases with next cases will be very useful to learn the causes of failure in the initial cases especially in a novel technique. Initial studies about a novel technique should make clear that if the study cases are the beginning cases of the authors.
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